The literature that examines the stock analysis is often faced with the same questions: Which stock analyses should be chosen and which indicators of individual stock analyses give the best information on whether a particular stock should be included in the portfolio? How many indicators and which combination of indicators should you choose to forecast future stock prices as accurately as possible? Can investors use stock analyses to create such a portfolio to meet the investment expectations? The main purpose of this article is to use theoretical methodology to determine whether the use of a combination of indicators from different stock analyses has a positive impact on the profitability of the portfolio.
Introduction
Future movements in stock prices can be assessed using a variety of methods and indicators. In the literature, the most commonly represented methods are the fundamental and the technical analyses of stocks. The job of stock market analysts and portfolio managers is to try to find the best method or the best model to forecast future stock prices in a certain period of time as the aforementioned methods and models are constantly updated and supplemented. Of course, it would be irrational if stock analysts continuously used only the current "safest" methods. Unfortunately, the use of graphic examples of stock price movements or the indicators of the fundamental analysis of stocks only does not suffice for a sound method, which could be used to forecast the future stock price movements. However, the results of both simulations shown in this contribution demonstrate that it is the best for using the combination of both types of stock analyses.
Overview of the Theoretical Basis of Fundamental and Technical Analysis of Stocks
A fundamental analysis argues that the stock price is influenced by many factors, such as the company's profit, the company's reputation, risk degree, the impact of monetary policies, fiscal policies, the impact of macroeconomic aggregates, and the economic cycle phase of the global economy. All of these factors represent basic information for a fundamental analysis of stocks, which does not relate only to the company, but also to the industry and the overall economy. With the data
In addition to the fundamental analysis of stocks, financial markets analyses use a slightly newer stocks analysisnamely, the technical analysis of stocks-which, with respect to their observations and forecasts, can sometimes surpass even the fundamental analysis of stocks. The technical analysis uses past prices and other past data to predict future market movements. In practice, all major portfolio managers publish technical commentaries on the market, and many of the advisory services are based on technical analyses (Han, Yang & Zhou, 2013) . Their approach assumes that stock prices move cyclically and that all the facts and the relevant stock price data reflect fluctuations in stock prices. By estimating the movements in stock prices in the past, we can predict future stock market trends. We can presumably use certain information to predict the changes in trends and their continuity. To analyze the formations and trends, the most commonly used techniques are the line, bar, and point and figure charts as well as the Japanese candlestick approach (Nison, 2001; Welcker, 1994) , which is why this analysis is also called a chart analysis as it assumes that the purchase signals of individual stocks in the graph can be significantly faster read than through the information available via the use of the fundamental analysis.
The challenge or the art of forecasting price movements of stocks in the future stems from the reliability of chart-reading systems in the close monitoring and assessing of 1 Earning Before Interest, Taxes, Depreciation and Amortization exchange rate "oscillations." Several tools can be used for these purposes: the trend line and the formations signaling recommendations about buying or selling stocks. The next most commonly used indicator is the moment at which we measure the degree of variability in stocks' trends (Knight, 2007) . Another important technical indicator is the relative strength index, an oscillator that compares the output rate at a given moment with the output rate in the past. MACD is an oscillator that measures the relationship between two moving averages of the rate. It shows the difference between 26-day and 12-day exponential moving average rates (Knight, 2007; Steiner & Bruns, 2008) .
Equity analysts and portfolio managers are important information intermediaries (Ellmann, 2006) on the capital market. Their primary role is that, by actively managing investments, they achieve additional value for an investor (Budelmann, 2013) . This is why the experts favoring the fundamental analysis underscore the view that, before deciding to purchase stocks, the investor's priority task is to take into consideration the psychological aspects of stock market participants in addition to indicators of fundamental analysis, as this consideration, in their opinion, makes it possible to gather a large amount of relevant data.
In contrast, technical analysts do not deal with the fundamental data of each stock. For each stock, they can accurately describe its position and possible future trends of a corporation, but they do not consider that the movement of the stock price largely depends on the subjective assessments of the investor and stock market participants (Bazdan, 2010; Steiner & Bruns, 2008) . Heese (2011) argued that the comprehensive analysis of stocks necessarily involves the use of indicators from both analyses.
Hypothesis
Based on the previous discussion, the portfolio manager's decisions about which stocks will be included in the portfolio depend upon a wide range of factors, which are dealt with in detail by the stocks analysis methods already described. When studying the stock analyses, we can argue that both analyses have their strengths and weaknesses; thus, none can be described as "better.,. From our starting point, and given the fact that selecting the right portfolio is a delicate act that plays a decisive role in determining whether we will achieve the desired return or not, this study focuses on verifying the following hypothesis: When we combine the indicators from various stock analyses to include stocks in a portfolio, there is a greater likelihood that the portfolio will be more profitable. The verification of the hypothesis is connected with the risk of obtaining different results when other types of stocks are selected-namely, the final result is dependent on the selection of indicators, the chosen time period, stock selection for joint portfolio for the purpose of stock selection, and some additional factors.
Research Methodology
To test the hypothesis, we used three simulations comprising 20 randomly selected stocks that were monitored for 10 years; next, another three simulations comprising 26 stocks were monitored for a year. The stocks were selected based on various criteria. A statistical analysis was carried out using the SPSS 21.0 program. Two versions of the analyses were used: a one-way ANOVA and a t-test for independent samples. The stocks categorized into the three simulations were identified, and portfolios A, B, and C were designed based on the selected stocks' analyses.
Limitations and Calculations
Due to its usefulness and transparency, the New York Stock Exchange (NYSE, 2013) database was used for data collection. Randomly selected stocks corresponding to the set filters were used; the movements of their prices were observed and then categorized into portfolios using the analytical methods.
Portfolio A comprises stocks selected based on the fundamental analysis indicators. The filters or selection criteria are the indexes of the fundamental analysis: P/E < 26. The same source of information was used to select stocks for portfolio B, which consists of stocks analyzed using the technical analysis indicators of which only the following will be applied: MACD > 0, RSI < 50, Stochastic Buy Signal < 30 days. These values are set theoretically according to Bloomberg. The relative strength index (RSI) is one of the most well-known technical indicators, which is why it was included in the criteria for selecting stocks for portfolio B. RSI focuses on the movement of the stock price and measures the ratio between the average surge and drop in the price of a stock. The stochastic oscillator compares the final price of the stock in relation to the interval of the stock's movement within a specified period of time. The MACD indicator, which proved to be the best indicator of the purchase or sale of stocks (Trančar, 2000) , was chosen as the primary criterion. Whenever a signal line intersects the value 0 from the bottom to the top, it is time to buy the stock as it is expected that its value will go up in the future and vice versa. Based on this information, stocks whose MACD indicator value was either positive or close to zero and showed a rising value were included in portfolio B. The value of the MACD indicator for individual stocks was chosen on January 25, 2002 , and the prices of all stocks were subsequently monitored.
Portfolio C consists of the best stocks of portfolios A and B. The primary criteria used were the MACD in the technical analysis and the P/E in the fundamental analysis. thus, portfolio C represented the selection of stocks based on both fundamental and technical analyses. So as not to neglect any of them, we chose exactly one half of portfolio A and one half of portfolio B stocks. The first and the second simulations comprise portfolios of 10 stocks, while the third includes portfolios of 20 stocks.
After setting filters and selecting stocks for all three simulations, monthly stock prices were monitored from January 25, 2002, to December 31, 2012, for the first part and from January 27,2012, to December 12, 2012, for the second part.
Based on the hypotheses, we expected portfolio C to be more profitable in all simulations than portfolios A and B as portfolio C comprises portfolio A's stocks with the lowest P/E index and portfolio B's stocks where the MACD index is positive and close to zero. Table 1 summarizes the selection of the stocks; the values in all tables are expressed in U.S. dollars.
The results of monitoring all three simulations representing the three portfolios were based on different criteria. The first Using the same principle, the third simulation was designed, except the portfolios comprise the whole group of stocks. However, the portfolio always covers only one stock from an individual joint-stock company.
For portfolio A:
where, A t = value of portfolio A at time t i = {1, 2, 3, …, n} n = number of stocks included in portfolio A = value of stock i at time t t = time What follows is the calculation of the profitability rate of portfolio A.
in %
where, % A = profitability rate of portfolio A (in %) A t = value of portfolio A at time t A t-1 = value of portfolio A at time t-1
Supposing that we ennoble our capital for 10 years and do not change portfolios A, B, or C, the variable will be t-1 = 25/1/2002, t = 31/12/2012. The same methodology is used to calculate the value and profitability of portfolios B and C. Because we wanted to acquire realistic results of our simulations, we monitored the movement of stock prices for a period of 10 years, at the end of which the profitability of each portfolio was determined. Table 3 shows the values (in U.S. dollars) and profitability of individual portfolios in each simulation.
Analysis and Results
Using the same methodology, 26 stocks were chosen for the three simulations from January 27, 2012, to December 27, 2012. If we ennoble our capital for only one year and do not change portfolios A, B, and C, the variable is t-1 = 27/1/2012, t = 27/12/2012. The same methodology was used to calculate the value and profitability of portfolios A, B, and C. Portfolio A comprises stocks selected using the fundamental analysis indicators: P/E < 13.35, P/B < 2.15, P/S < 1.29. The values represent the average of fundamental indicators of the S&P 500 index on January 27, 2012. The same methodology was used to calculate the value and profitability of portfolios A, B, and C. The values in Table 4 are expressed in U.S. dollars.
In addition, the statistical analysis carried out with the SPSS 21.0 program proved our hypothesis. Two versions of analyses were presented, with the results being the same in both of them. In the first version the one-way ANOVA (one-way analysis of version) was used; a t-test for independent samples was used in the second version. As Tables 5 through 8 demonstrate, among the three portfolios, no statistically significant differences occur at the 0.05 level of significance, which means that the differences are not statistically important. Nevertheless, the profitability of portfolio C is, on average, 32.12% greater than the profitability of portfolio A over 10 years (i.e., 3.21% a year) 17.42% greater than the profitability of portfolio B (i.e., 1.74% a year). Tables 9 through 12 summarize the results of the statistical analyses of stocks' profitability when held for only one year. According to Tables 9 through 12 , among the three portfolios, there are statistically significant differences at the 0.001 level of significance. The profitability of portfolio C is on average statistically significantly bigger than the profitability of portfolio A (i.e., by 5.87%) and the profitability of portfolio B (i.e., by 5.83%). In addition, the statistical results show that, in terms of the stock analysis, it is reasonable to use and choose the right combination of indicators of both types of stock analysis-fundamental and technical-as doing so enables the reduction of risks in asset management.
Nevertheless, we are aware of the fact that the verification of the hypothesis is connected with the risk of obtaining different results as the result is dependent on the selection of indicators, the chosen time period, stock selection for joint portfolios, and other factors.
Conclusions
Regarding the design of investment portfolios, the most frequently used methods of stock analysis are fundamental and technical analyses, which analyze economic, structural, and political factors influencing the development of market capital. The main focus of this view is analyzing the numerous data of a conjunctive nature as well as the indicators of economic trends, structural factors, the effects of labor market flexibility, political decisions, and the like. Although the latter focuses mainly on the history of the monitored stocks' value, it favors methodology that indicates that it is possible to predict the stock movement in the future with the help of its past graphical forms. The flexibility of the stock analyses, indicators, and principles used is mainly dependent on the model chosen by the analyst or portfolio manager.
In principle, each analytical method is only as flexible as its analyst or portfolio manager, who is definitely aware of the fact that both analyses have positive and negative sides and therefore should be combined by using the former to determine which stock to choose and the latter to determine when it is the right time to buy.
However, we still have not answered the questions of how many and which indicators to choose for individual stock analyses. If many false indicators are used, the model for predicting the stock's movement will also be false. Even a very skilled investor is not capable of indefinitely studying a great number of indicators.
The point of designing a model is to define not only the right number of chosen indicators, but also the right ones. If we choose too many indicators, the model will not bring the wanted synergetic effects as individual indicators can interfere with each other. This results in the phenomenon where each individual indicator shows a better prognosis of stock price movement than all the indicators together. Therefore, it is incorrect to monitor individual indicators in isolation as it leads to one indicator's weakness equaling the potential power of predicting the stock price movement of another one (Heese, 2011) . For this reason, portfolio managers' analysts should find an appropriate set of complementary indicators that can then be used to design a valid model. The accuracy of predicting the stock price movement will increase; consequently, the probability of portfolio outcomes coming true will also increase.
In conclusion, let us briefly review the empirical conclusions from the research, which was based on three simulations, comprising portfolios A, B, and C. The average of fundamental indicators for S&P 500 index on a specific day's filters was the basis for selecting stock according to the primary criteria. Among the known criteria (i.e., P/E, P/S, and P/B), P/E was selected as the primary filter for the selection of stocks for portfolios A and C.
Regarding technical indicators, our choice was limited to MACD, RSI, and stochastic buy signal. The MACD index was chosen for the categorization of portfolios B and C.
Due to its usefulness and transparency, the NYSE database was used for the data collection. Randomly selected stocks corresponding to the set filters were used; movements of the prices were observed and then categorized into portfolios with the help of analytical methods.
The results of the portfolios' analysis led to the following conclusions. The profitability of portfolio A (comprised stocks selected based on fundamental indicators) and B (designed with the help of technical analysis criteria) was in all simulations lower than the profitability of portfolio C. Due to the combinations of both stocks' analyses, a better filter was chosen for the selection of stocks for portfolio C than for portfolios A and B. It is possible that the combination of different indicators from the fundamental and technical analyses had an influence on the profitability of the portfolio. The combined use of indicators from both technical and fundamental analyses of stocks had a positive impact on the profitability of the portfolio.
The answer to the question as to whether such results can be expected on other stock markets as well as would be affirmative as the profitability of the portfolio is more dependent on a positive economic situation, macro and micro economic factors, investment period, investment dispersion, and similar location as the market in which we invested.
Yet compared to the European market, the American market has by its nature a larger number of business operations, greater liquidity, and a broader choice of investment products (Mai, 2004) . A better allocation of capital is ensured by unified business conditions, which enable the investors to invest their capital into the investments that they expect to yield the best results (Baele et al., 2004) . A concentration of capital markets ends up in de facto unified national regulations and supervision. In addition, the market capitalization of American stock markets is twice as large as all European stock markets combined. Thus, dealing with stocks on various national stock exchanges on the European market causes bigger transaction costs, which leads investors to concentrate primarily on home securities (Mai, 2004) . In addition, Jensen (1978) stressed the importance of trading profitability in assessing market efficiency. He further highlighted the importance of transactions costs and other market microstructure issues for defining market efficiency (Schwert, 2002 ).
All of these considerations lead to the assumption that the American capital market is more effective, which is not true according to Fama (1970; 1991) , whose hypothesis of an effective market is based on the presumption that the prices of securities contain all the available and relevant information and that all participants on the market-buyers as well as sellers-act rationally. Thus, all market information is at any time reflected in the rates. According to the theory of market efficiency, no market participant can, in the long-term, outrun the market (Fama, 1970) . Our model of portfolio formation rejects all three major components of Fama's hypothesis of weak efficiency, which states that we cannot draw conclusions about the future of stock rates from past rate movements (Steiner & Bruns, 2000) . The technical analysis of stocks is mostly based on the past movements of stock rates, which-according to defenders of this approach-gives good results in terms of moderate efficiency, which claims that all markets' important and public information is incorporated into the actual rate itself. Fama (1970) concluded that the basic analysis is useless, as all public information is already included into the actual rate itself (Scheufele & Haas, 2008) . Meanwhile, high efficiency refers to the claim that all markets' relevant public and internal information is reflected in the rate; thus, the use of insider information on the financial market-especially in stock exchange business-is useless. The fact that doing business on the stock exchange using insider information is lucrative in the short term also rejects this hypothesis (Scheufele & Haas, 2008; Steiner & Bruns, 2000) , just as it is rejected by our model of portfolio selection.
Ultimately, the chosen stock selection model can be used for the American or any other capital market. It is essential that the basic data reflect the actual state of the company and the economy as a whole, especially as there are as many portfolio formation models as there are portfolio managers and investors creating their own models.
